Submega-sized regions of the Bacillus subtilis genome were cloned to plasmid by the B. subtilis Recombinational Transfer (BReT) method. BReT efficiency depends not only on the genome location but also on the choice of sequences for simultaneous homologous recombination during BReT. In an extreme case, a 91-kb region that was unsuccessful on the first attempt was obtained when the slightly shifted 98-kb region was targeted.
1)
Landing Pad Sequences (LPS), listed in Table 1 , were prepared by PCR-mediated amplification using the B. subtilis 168 trpC2 (1A1) genome as a template. The sequence information needed to design the primers and coding genes for LPSs was downloaded from http://.www.Pasteur.fr/Bio/SubtiList.html. The nucleotide positions of the regions in the database are in parentheses. Construction of the pBReT vector for regions [C] and [D] was done using the two LPSs according to the method described in Table 1 and Fig. 1 . Manipulation of the plasmid in Escherichia coli was done according to the method in reference 4. LuriaBertani (LB) broth was used for all bacteria at 37 C. Ampicillin (50 g/ml) was added for E. coli selection. Restriction enzymes were obtained from Toyobo (Toyobo, Tokyo, Japan). The TaKaRa Blunting Kit and the TaKaRa DNA Ligation Kit were purchased from Takara Bio (Kyoto, Japan). Competent 1A1 cells were prepared by the two-step culture method. 5) Chloramphenicol was added to LB plate (5 g/ml) to select B. subtilis transformants.
A 90. Fig. 1 . The CmR colonies obtained with undigested pGETS1215 were 163.0 AE 20.8 per g DNA, indicating that the degree of competent 1A1 was similar. Linearized pGETS1215 for BReT cloning of the 98.0 kb segment (1,375,016-1,473,043) gave rise to 2:7 AE 1:5 CmR colonies per g. Only plasmid that copied the intervening DNA by the digested pGETS1215 was established as a circular plasmid and rendered B. subtilis resistant to Cm. The structure of the cloned 98.0-kb of pGETS1220(98.0), isolated as a representative from these chloramphenicol resistant recombinants, was confirmed by restriction enzyme analyses including BglII, EcoRI, EcoRV, HindIII KpnI, SacI, SalI, SmaI, PstI, PvuII, and NotI (only the SmaI result is shown in Fig. 2 ). The restriction fragments were identical to those predicted by the structure cloned in the pGETS113. BReT cloning of the 29.7-kb segment (374,981-404,701) in region [D] was attempted by pGETS1217 vector. This segment includes genes for surfactin y To whom correspondence should be addressed. Tel:+81-42-724-6254; Fax:+81-42-724-6316; E-mail: ita@libra.ls.m-kagaku.co.jp Biosci. Biotechnol. Biochem., 68 (6), [1382] [1383] [1384] 2004 Note production, srfAA, srfAB, srfAC, and srfAD. The number of CmR recombinants per g NotI-linearized DNA was 0:2 AE 0:1. CmR colonies (187.0AE12.8) obtained using undigested pGETS1217 showed a similar degree of competency to that in the case of region [C] . The structure of the cloned 29.7-kb of a representative clone pGETS1218(29.7) was confirmed by comparison of restriction enzyme fragments (only the BglII result is shown in Fig. 2) .
The nearly constant efficiency of the undigested pBReT vectors ranging from 132.7 to 187.0 presented in Fig. 1 demonstrated that the DNA-uptake process by competent B. subtilis 6) is not affected by LPS sequence. As discussed previously, the rate-determining step of the BReT was the process of formation of simultaneous homologous pairs at the two separate LPSs.
2) Studies on recombinational frequency related to the structure of DNA of the B. subtilis genome are limited. Biswas and co-workers reported that frequency of gene conversion does not significantly differ at locations along the B. subtilis genome. 7) Their conclusion was based on a limited number and location of genes examined. Factors affecting homologous recombination, such as specific DNA secondary structures, curves, or hairpins, are not predicted for sequences within [CR] and [CR1].
8) The difference of GC content between [CR] (40.1%) and Recombinational transfer creates the second copy in the linearized plasmid, leaving the original copy in the genome unaltered. The LPS primary clones and LPA primary clones listed in Table 1 [CR1] (38.7%) was marginal. Although detailed analysis remains to be done, our BReT method may be used as a novel probe to investigate the local genome structures of competent cells.
The results of this study have strongly encouraged us to promote the construction of regional specific BReTmediated clones that contain designated regions as large as 100 kb by careful choice of LPS. The construction flow of plasmids is represented in Fig. 1 . 
